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The rather grand sounding aim of the conference is encapsulated in the following paragraph;
"At the beginning of the new millennium infectious disease is still a major scourge of the
human race. The aim of this conference is to review the ongoing battle between man and
microorganisms, past, present and future and to identify any gaps in our knowledge that
need to be filled to ensure that man comes out on top".

The conference will be divided into the following themes;

The Past:
Plagues of Antiquity
Disease and War
The Role of Sanitation and Clean Water
The impact of Science

The Present:
Plagues of the present
Antibiotic resistant organisms
Hospital acquired infections
Global Vaccine programmes

The Future:
Emerging Pathogens
Genomics and Bioinformatics
New antimicrobial agents

This meeting has been organised by DERA Porton Down and the Society for Applied
Microbiology. We acknowledge the support of the following organisations;

Biogene, UK
Roche Diagnostics, UK
The Centre for Applied Microbiological Research, Porton Down, UK
The Defence Evaluation Research Agency, Porton Down, UK
The US Army Medical Research Acquisition Activity.



Tuesday 5th September The Past

Plagues of Antiquity

Session Chairman Richard Manchee, DERA Porton Down, UK 9.00-9.10

Magna Pestilencia - Black Breath, Black Rats, Black Death 9.10-9.40
Paul Russell, DERA Porton Down, Salisbury, UK

From Flanders to Glanders 9.40-10.30
Tim Brooks, DERA Porton Down, Salisbury UK.

Tea 10.30-11.00

The History of Influenza 11.00-11.25
Chris Potter, Medical Microbiology, University of Sheffield Medical School, UK.

Vaba, Haiza, Kholera, Foklune or Cholera: The Disease Well Known During 8 11.25-11.50
Pandemics. Prof. Duncan Stewart-Tull, Division of Infection and Immunity,
University of Glasgow, UK.

Typhus as a Re-emerging Disease. 11.50-12.15
Abdu Azad, University of Maryland School of Medicine, USA.

The Great Pox that was Syphilis. 12.15-12.40

Armine Sefton, The London Hospital, London, UK.

Lunch 12.40 -14.00



The Impact of Clean Water and Science

Session Chairman Phil Baker, NIH, Bethesda, USA 14.00-14.10

Keeping it Clean: The Sparkling History of Murky Water 14.10-14.35
Rosalind Stanwell-Smith, PHLS Communicable Disease Surveillance Centre,
London, UK.

Life and Work of Sir Alexander Fleming 14.35-15.00
Chris Collins, The Ashes, Hadlow, UK.

Tea 15.00-15.30

Jenner and the elimination of Smallpox 15.30-16.00
Peter Beverley, The Jenner Institute, Newbury, UK

The Works of Louis Pasteur 16.00-16.30
Maxime Schwartz, Institut Pasteur, Paris, France

Wednesday 6th September The Present

Modern Plagues - Eukaryotes, Viruses and Gram Negatives

Session Chairman Duncan Stewart-Tull, University of Glasgow, UK. 8.50 - 9.00

Coccidioides immitis as a "Select Agent" of Bioterrorism. 9.00- 9.25
Dennis Dixon, Division of Microbiology and Infectious Disease, NIAID, NIH,
Bethesda, US.

Development of Pre-erythrocytic stage vaccines against Plasmodium falciparum 9.25 -9.50

Malaria W.H.H.Reece, Nuffield Department of Medicine, John Radcliffe
Hospital, Oxford, UK

Vaccines to Combat the Two Faces of Influenza 9.50-10.15
J.S. Oxford, St Bartholomew's and the Royal London School of Medicine and
Dentistry & Retroscreen Ltcr London. UK.

HIV-1: Origins and Prospects. 10.15-10.40
William Blattner, Institute of Human Virology, University of Maryland,
Baltimore, US



Tea 10.40-11.00

Eradication of Biological Polio
David Wood, National Institute for Biological Standards and Control, South 11.00-11.25
Mimms, Potters Bar, Herts, UK.

Cholera Toxin; Friend or Foe
Prof. Tim Hirst, Department of Pathology and Microbiology, University of 11.25-11.50
Bristol, UK

Bubonic Plague in the world today
Di Williamson, DERA Porton Down, Salisbury, UK 11.50- 12.15

Lunch 12.15-14.00

Modern plagues-Gram positives

Session Chairman Phil Hanna, University of Michigan, USA 14.00-14.10

Tuberculosis, Current Problems, Future Prospects 14.10-14.35
Douglas B Young, Imperial College School of Medicine, London, UK.

Antibiotic Resistant Staphylococcus Aureus: Back to the Future? 14.35-15.00
Georgia Duckworth, CDSC, London UK.

Enterococci: Opportunists par excellence? 15.00-15.25
J. Wade, Dulwich Public Health laboratory & Medical Microbiology, Guy's King's
& St Thomas' School of Medicine, King's College Hospital, London, UK.

Bacillus anthracis, a bug with attitude ! 15.25- 1550

Les Baillie, DERA Porton Down, Salisbury, UK

Tea 15.50-1615

Poster session 16.15-17.00



Thursday 7th September The Future

Emerging Pathogens

Session Chairman Les Baillie, DERA Porton Down, Salisbury, UK 8.50-9.00

New viral enemies: fact or fiction ? 9.00-9.25
Graham Lloyd, CAMR Porton Down, Salisbury, UK

Evolution of a Bacterial Pathogen: Mobile Genetic Elements and the Emergence 9.25-9.50
of Pathogenic V. Cholerae
B.M. Davis, Howard Hughes Medical Institute and Division of Geographic
Medicine and Infectious Diseases, New England Medical Center and Tufts
University School of Medicine, Boston, US.

Genomics and Bioinfromaties

Session Chairman Jennie C Hunter-Cervera. University of Maryland 9.50-10.00
Biotechnology Institute, Maryland US

Pathogen Sequencing: The Role of Malaria Genome Sequencing in Antimalarial 10.00-10.15
Drug and Vaccine Development.
Dan Carcucci, Director of Genomics and Bioinformatics Malaria Program, Naval
Medical Research Institute, Bethesda, US.

Genome Sequencing of Yersinia Pestis 10.15-10.30
Julian Parkhill, The Sanger Centre, Cambridge, UK.

The Surprising Cholera Sequence 10.30-10.45
John Heidelberg, The Institute of Genomic Research, Rockville, US.

Tea 10.45-11.00

Analysis of the Partial genome Sequence of Francisella Tularensis Strain Schu 4 11.00-11.15
Rick Titball, Technical Manager, DERA Porton Down, UK

The Secrets of the Bacillus Anthracis Genome Revealed 11.15-11.30
Timothy Read, The Institute for Genomic Research, Rockville, US

Bioinformatics: Information is power or too much knowledge is a dangerous thing 11.30-11.55

Mark Pallen, Department of Microbiology and Immunology, The Queen's
University of Belfast, Grosvenor Road, Belfast UK



Using proteomics to explore pathogen survival responses 11.55-12.20
David O'Connor, Division of Biochemistry & Molecular Biology, School of
Biological Sciences, University of Southampton, UK

Lunch 12.20-13.45

Therapeutics 1345-1355
Session chairman Tim Read, The Institute for Genomic Research, Rockville, US

Microbial Genomics- A revolution in antimicrobial Drug-hunting 13.55-14.20
A.E.Allsop, Astra Zeneca, Alderley House, Alderley Park, Macclesfield, Cheshire,
UK

Are antiviral agents a realistic option in control of dangerous viruses ? cost and 14.20-14.45
risk versus benefit
C.R.Penn Centre for Applied Microbiology and Research (CAMR), Porton Down,
Salisbury, UK

Emerging vaccines technologies: exciting prospects for new products 14.45-15.10
S.N. Chatfield, Microscience Ltd, 545 Eskdale Road, Winnersh Triangle,
Wokingham, Berkshire, UK

Tea 15.10-15.30

Preventing deliberate disease: future control regimes 15.30-15.55
Graham S Pearson Department of Peace Studies, University of Bradford, West
Yorkshire, UK.

Overview 15.55-16.20
Harry Smith, University of Birmingham, UK



Tuesday 5 th September 2000

The past



MAGNA PESTILENCIA- BLACK BREATH, BLACK RATS, BLACK
DEATH

P. Russell, CBD Porton Down, Salisbury, Wiltshire SP4 OJQ

In the history of medicine, nothing has exemplified the devastation caused by infectious
disease as the second plague pandemic. The outbreak captures the imagination of both
medical and historical scholars alike and serves as a warning for the future should an
untreatable, infectious disease spread among a vulnerable, ignorant population.

The lack of contemporary records and diagnostics means that the pandemic cannot be
proven to have been plague. The limited information available, however, does describe
the clinical pictures of bubonic, septicaemic and pneumonic plague. The causative
organism, Yersinia pestis, was carried by fleas themselves carried on rats and also
apparently on swatches of cloth. It is widely accepted that the disease arose in central
Asia during the mid 14t'h century and spread throughout the Eurasian landmass causing
huge depopulation and profound social and economic change. The scale of the disease led
to persecution and self-mutilation for religious appeasement but also stimulated the
foundations of public health and medical research unhindered by religious prohibitions.

The reasons for the sudden appearance of the disease, its spread and its subsequent
disappearance are subject to numerous theories and conjecture. Applying modem ideas of
disease emergence to the historical events and situations of the time reveal that many
factors were 'in place' which would facilitate the rapid spread of virulent disease. The
biological characteristics of Y. pestis, its flea vector and its rodent reservoir makes plague
a prime candidate as the disease which took advantage of these conditions.



FROM FLANDERS TO GLANDERS

Lt Col Tim Brooks, RAMC, Consultant Microbiologist, CBD Porton Down.

Infectious disease has been a key factor in military operations since the earliest times, and
until the late 20t century accounted for more casualties than any form of enemy action.
Endemic disease has always taken a heavy toll on soldiers, and as empires expanded an
increasing number of individuals found themselves away from their native lands and
exposed to new disease to which they had little natural resistance. Thousands of
Europeans lost their lives to malaria and yellow fever in Africa and the New World, and
the problems of disease spurred on research into the transmission, prevention and the
treatment of these diseases. Thus, the British Army played a key role in identify'ing the
life cycle of malaria, and the first anti-malarial drugs were introduced in Allied troops in
the Borneo campaign in 1943. Following the work of Ross and Manson on the
transmission of malaria, British forces developed a variety of procedures for disease
control including vector control. The threat of malaria has remained until the present,
when over 70 members of the detachment sent to Sierra Leone in 2000 developed
falciparum malaria.

Epidemic disease remains the oldest friend of war and warriors, and apart from military
losses it can devastate a population. The conditions of war with poor housing, sanitation
and food supplies encourage endemic disease to become epidemic, and new epidemics
may arrive with refugees or troops. Plague, cholera and smallpox have all made a
significant impact on history in this way. Epidemic typhus was a major problem in the
trenches in World war I and appeared again in concentration camps in WWII. Unusual
diseases can also be fostered by the conditions of war, so that Trench foot was a major
cause of morbidity in the First World War and again in the Falklands campaign.

War also gives opportunities to exploit disease to a nation's advantage. The deliberate
spread of smallpox and plague are historical examples, and more recent attempts include
the biological sabotage campaign waged by the Germans in Europe and the US, in which
glanders was deployed as a weapon against horses. The Japanese experimented widely
with Biological Warfare in WW2, and the UK, US and Canada had active campaigns in
the 1940s and 50s. In recent times a number of nations have development a biological
weapons capability, and there are threats of terrorists following suit. Infectious disease
therefore remains as a key feature of warfare for the foreseeable future.



THE HISTORY OF INFLUENZA

CW Potter, Medical Microbiology, Division of Molecular and Genetic Medicine,
University of Sheffield Medical School, Beech Hill Rd. Sheffield S10 2RX.

Because of the well recognised characteristics of epidemic influenza, the history of this
infection can be traced back reliably for three hundred years, probably for five hundred
years and anecdotally throughout history. The past presents a repeating pattern; and since
nothing has occurred to affect this pattern, it remains a template for the future. Influenza
is an epidemic infection occurring in most countries in some years and in some countries
in most years. The infection is severe with a mortality rate of one per thousand. This rate
may appear low, but given that twenty or more percent of the population may be infected
in an epidemic, deaths numbering 1-10 or more thousand in year occur commonly in the
United Kingdom.

Epidemics are the result of antigenic changes in the virus: the virus accumulates
mutations such that protective antibody acquired as a result of previous infection but does
not protect, or only partially protects, against subsequent infection. More dramatically,
every ten to forty years since AD 1700, recognisable pandemnics have occurred which
spread world-wide from a single point to involve the populations of most countries in a
period of months: infection rates are very high with mortality figures of a million or
more. The virus strains causing these pandemnics are unrelated to preceeding virus types,
and do not arise from them by mutation: these viruses arise by the reassortment of two
influenza viruses, a human strain and an avian strain, multiplying in a third species. In the
past century, pandemnics occurred in the AD1900, 1917, 1957 and 1968; and the pattern
over the past three hundred years suggests that a new pandemic will occur within the next
decade. Descriptions of the epidemics of the twentieth century indicate our expectations
of the future.



VABA, HAIZA, KHOLERA, FOKLUNE OR CHOLERA: THE
DISEASE WELL KNOWN DURING 8 PANDEMICS

Prof. Duncan Stewart-Tull, Division of Infection & Immunity, Institute of Biomedical &
Life Sciences, Joseph Black Building, University of Glasgow, Glasgow, G12 8QQ,
Scotland.

The origins of cholera are variously listed from 400BC to 700AD (Macnamara, 1876) but
there is general agreement that it "emerged" as a new disease for western civilisations in
May 1817, With the outbreak in India, where the disease is endemic. This was the start of
the first pandemic which spread rapidly and few countries avoided the high mortalities. In
1875, Peters reported that infected women unable to move formed a dam for hundreds of
dead bodies during the monsoons. Birds and wild dogs gorged on the flesh from the dead
lying in the fields.

Some horrific remedies were proposed: drinking cow's urine three times a day, throwing
pepper in the eyes and the application of hot irons to the soles of the feet among many,
(Baron, 1958). In the UK some physicians recommended injecting saline solutions or
drinking large volumes of water. Many more people were to die, however, in the seven
pandemics before oral rehydration therapy (ORT) was rediscovered in the middle of the
twentieth century.

Today some believe that the eighth pandemic looms but more likely large outbreaks may
be restricted to countries where peace, the provision of clean water and efficient sewage
disposal schemes are still unattainable. With current air travel good vaccines and
vaccination procedures are required to restrict the spread of disease from such outbreaks.

Peters, J.C. (1875) A history of the travels of Asiatic cholera in Asia and Europe.
Baron, A.L. (1958) Man against germs. Robert Hale Ltd., London.
Macnamara, C. (1876) A history of Asiatic cholera. London.



TYPHUS AS A RE-EMERGING DISEASE

Abdu F. Azad, Department of Microbiology and Immunology, University of Maryland
School of Medicine, Baltimore, MD, USA 21201.

The genus Rickettsia includes bacterial agents responsible for some of the most
historically significant and severe diseases of humans. These include Rickettsia
prowazekii, the causative agent of epidemic agent typhus, R. typhi, responsible for
murine or endemic typhus, R. rickettsii, the agent of Rocky Mountain spotted fever and
several others, responsible for a variety of spotted fevers occurring world-wide.
Rickettsial diseases, widely distributed throughout the world in endemic foci with
sporadic and often seasonal outbreaks, from time to time have re-emerged in epidemic
form in human populations. Throughout history, epidemics of louse-borne typhus have
caused more deaths than all the wars combined. The ongoing outbreak of this disease in
Burundi involving more than 30,000 human cases, in South America, and Russia is a
reminder that rickettsial diseases can re-emerge in epidemic form as a result of the
catastrophic breakdown of social conditions and environmental alterations. In addition to
explosive epidemics, sporadic but limited outbreaks of other rickettsial diseases have
been reported throughout the world. In the United States, a drastic increase of murine
typhus in the 1940s, Rocky Mountain spotted fever (RMSF) in the late 1970s, and the
human ehrlichioses in the 1990s attests to the potential emergence of these infections in
populations at risk. The rickettsial obligate intracellular existence in both mammalian and
anthropod hosts serves as an excellent model to study the complex host-parasite
interactions. The ecological separation and reduced selective pressure provided very
stable associations between rickettsiae and their invertebrate vectors. Thus, opportune
conditions allow the rickettsial emergence and re-emergence in areas where the cycles
thrive. Deciphering the interacting components of rickettsial cycle provide clues to
predict rickettsial emergence and to control the transmission cycle thereby preventing
epidemics. In this presentation, host/rickettsial cycle will be analysed from historical,
ecological, and molecular prospective.



THE GREAT POX THAT WAS - SYPHILIS

Dr Armine Sefton, Department of Medical Microbiology, St Bartholomew's and the
Royal London School of Medicine and Dentistry, London El 2AD, United Kingdom

The "Great Pox", syphilis, is a systemic disease caused by the spirochaete Treponema
Pallidum. It is sometimes referred to as "The Great Mimic" since it can have so many
clinical manifestations. It is usually transmitted sexually but congenital infections can
occur. In addition, in certain parts of the world endemic non-venereal disease due to
Treponema pallidum occurs. Controversy exists as to the historical origins of venereal
syphilis. However, there are three main theories. The most common theory, often referred
to as the "Columbian Theory" is that Columbus brought it back from the New World on
his return to Europe in 1493. The second theory, the pre-Columbian theory, is based on
the fact that European medical literature in the 1200-1300s describes certain forms of
"leprosy" which were highly contagious and could be transmitted sexually and from
mother to child in-utero. This form of "Leprosy" was said to respond to mercury and may
have been syphilis. The least known theory, the Evolutionary Theory, postulates that the
different members of the genus Treponema evolved from a single organism responding to
changes in the environment. The first use of salvarsan in 1909 was a breakthrough in the
therapy of syphilis.



KEEPING IT CLEAN: THE SPARKLING HISTORY OF MURKY
WATER

R Stanwell-Smith, Communicable Disease Surveillance Centre, Public Health Laboratory
Service, 61 Colindale Avenue, London, NW9 5EQ, United Kingdom.

Water related disease is as old as recorded history, and perhaps because of this long
experience, lessons tend to be either taken for granted for forgotten. We can identify
some 'watersheds' in the trends of controlling water borne pathogens and in providing
accessible, safe domestic supplies. The contemporary influences on emerging water
pathogens include climate change, different patterns of host susceptibility, increased
population mobility, changing water behaviours and the various expectations and
demands of water suppliers, from whirlpool spas to iced water on tap in the work place.
In addition to our recent problems regarding the control of Cryptosporidium spp. In water
supplies, global travel can bring the still prevalent traditional water pathogens
uncomfortably close to home. So, what can we learn from history? We can note, first,
that it took nearly two millennia to extend, to most of our cities, the brilliant work of
Frontinus, the water commissioner who described the Roman aqueduct system in 97AD'.
The New River company laid down pipes in 1619 in London2, but it was not until 1900
that piped water became common in even the upper and middle class homes of Europe
and America. The decades leading up to 1900 can now be seen to be significant
watershed in three important areas for water related disease: the transition from the
miasma to the germ theory; the combined impact of public health and the application of
epidemiology; and the emergence of reliable water and sewage treatment and
management. One outbreak encapsulates this shift: the water borne epidemic of typhoid
fever in Maidstone, Kent, 18973. It was the first in which chlorination was used to control
a suspected contamination supply, but also the first example of a trial of typhoid vaccine
and there are other messages still relevant to out concern with modem supplies and
emerging water threats. This outbreak will be presented from the perspective of 'murky
water' stories before and after this incident.

References
1.Herschel, Clemens. The two books on the water supply of the City of Rome of Sextus
Julius Frontinus. 1899, Boston: Dana Estes.
2.Tumeaure F E, Russell H L. Public water supplies. 1924, New York: John Wiley.
31Borough of Maidstone. Epidemic of typhoid fever, 1897. Report of an inquiry and
appendices. London, HMSO, 1898.



LIFE AND WORK OF SIR ALEXANDER FLEMING

C.H. Collins. The Ashes, Hadlow, Kent, United Kingdom.

Fleming became a medical student almost by accident, chose his school of medicine on
the basis of sport, qualified as surgeon but never practised, became a bacteriologist not
quite accidentally and "discovered" penicillin only because a fungal spore accidentally
entered his laboratory through a window. All very happy accidents for posterity!

Much has been written about Fleming and his biography is, rightly, lengthy one, so this
short review is based on a personal interest in the career of a man whom I met only once
as an examinee, but who left a lasting impression.



JENNER AND THE ELIMINATION OF SMALLPOX

P.Beverley The Edward Jenner Institute for Vaccine Research, Compton, Newbury, UK

Abstract not submitted



THE WORKS OF LOUIS PASTEUR

M. Schwartz, Institut Pasteur, Unit6 de Physiologie Cellulaire, D6partement des
Biotechnologies, Paris, France.

It is my great privilege to convey to you, tributes, thanks and respect from all involved in
medicine and surgery; it is true to say that, of all the people in the world to day, medical
sciences owe you the most.... For centuries, infectious diseases have been shrouded, as it
were under a dark curtain. In discovering the microbial origin of disease you have raised
that dark curtain!

These were the words of Joseph Lister, addressing Louis Pasteur on the occasion of his
70"' birthday, during a ceremony held at the Sorbonne, in Paris, on Dec. 27. 1892.

Louis Pasteur was indeed the creator, together with Robert Koch, of the microbial
theory of infectious diseases. However, he did much more. He was the founder of
stereochemistry, he demonstrated the role of microorganisms in fermentation and
putrefaction, and established the basis for the manufacture of vaccines. The consequences
of his work are far reaching. They can still be felt today, in science, in industry, in
agriculture, in veterinary and human medicine, and in many other aspects of our life.



Wednesday 6 th September 2000

The present



COCCIDIOIDES IMMITIS AS A "SELECT AGENT" OF
BIOTERRORISM

Dennis M. Dixon. Ph.D., National Institute of Allergy and Infectious Disease, National
Institutes of Health, Bethesda, MD 20892. US.

Coccidioides immitis is the most virulent of the primary fungal pathogens of humans and
other animals. As such, it is the only fungal etiological agent designated as Biosafety
Level 3 in Biosafety in Microbiological and Biomedical Laboratories, 3rd Ed. (HHS
Publication Number [CDC] 93-8395; http://www.nih.gov/od/ors/dspubs/bmbl/index.htm). Natural
infection occurs via inhalation of aerosolised conidia from a primary environmental
focus, and can also occur from traumatic implantation. In both instances, analogies can be
drawn to Bacillus anthracis. Similarly, C. immitis was listed amongst the " select agents"
in the Final rule on Additional Requirements for Facilities Transferring or Receiving
Select Agents in response to the U.S. Antiterrorism and Effective Death Penalty Act of
1996 (42 CFR Part 72; Federal Register, Vol. 61 No. 207, 1996). Natural infection can
resolve spontaneously following a primary pulmonary, flu-like episode, or can progress
to a serious and life-threatening local or disseminated disease. Natural or experimental
infection appears to confer immunity, and efforts are underway to develop a protective
vaccine. Such would be a welcomed addition to the limited antifungal armamentarium.



DEVELOPMENT OF PRE-ERYTHROCYTIC STAGE VACCINES
AGAINST PLASMODIUM FAL CIPAR UM MALARIA

W.H.H.Reece,P.Gothard,V.Moorthy,K.Watkins,N.Arulanantham.M.T.M.Roberts,
J.Schneider ,C.Hannan, S.C.Gilbert, M.Plebanski and A.V.S. Hill Nuffield Department of
Medicine, John Radcliffe Hospital, Oxford, OX3 9DU,UK

Several attempts have been made to construct recombinant vaccines against Plasmodium
falciparum malaria that mimic the protective immunity in humans induced by vaccination
with irradiated sporozoites. Such protective vaccines would most likely induce
IFNgamma secreting T-cells specific for pre-erythrocytic stage epitopes from
P.falciparum (Schneider et al., 1999).

We therefore used the IFNgamma ELISPOT and cytotoxicity assays to screen several
candidate vaccines for immunogenicity in mice, and also examined protective efficacy in
the murine P. berghei model of human P.falciparum infection. Several delivery systems,
routes of administration, regimen and antigens were assessed, and in most cases,
immunogenicity was linked to protection (Plebanski et al., 1998; Gilbert et al., 1999). A
two vaccine regime of priming with DNA followed by boosting with recombinant MVA
(Modified Vaccinia Ankara strain) was chosen to test in humans (Schneider et al., 1998).
The human constructs contained an ME (Multi-Epitope) string of epitopes to which
naturally exposed African people have already shown to have specific cytotoxic T-cells.
In addition, two promiscuous T helper cell epitopes (one from Tetanus Toxoid, and one
from BCG) were included in the construct (Gilbert et al., 1997). This ME-string was
linked to whole TRAP (Thrombospondin Related Anonymous Protein) antigen from
P.falciparum strain T9/96.

A Phase 1 open-label safety and immunogenicity study of these constructs was conducted
in which DNA by either intramuscular injection or Powderject's needleless delivery
device, and MVA injected intradermally. All the vaccines were safe with no serious
adverse events observed.

T cell immunogenicity results by ELISPOT indicate that both DNA and MVA induce
IFNgamma secreting cells specific for epitopes from various regions of the vaccined
construct. Most of the responses were found to peptides from TRAP, and to the two
helper epitopes in the ME string. The sizes of the responses were extremely variable
between individuals, as might be expected from an outbred human population. The
protective efficacy of the vaccines is currently being studied, based on a heterologous
challenge of vaccinated volunteers with the 3D7 strain of P.falciparum and results from
this study will be available for presentation.

References:
Gilbert,S.C. et al., (1997).Nature Biotechnology 15: 1280-1284
Gilbert,S.C. et al., (1999).Biological Chemistry 380: 299-303
Plebanski,M. et al., (1998).European Journal of Immunology 28:4345-4355
Schneider,J. et al., (1998).Nature Medicine 4:397-402
Schneider,J. et al., (1999). Immunological Reviews 170:29-3 8



VACCINES TO COMBAT THE TWO FACES OF INFLUENZA

J.S. Oxford, St. Bartholomew's and the Royal London School of Medicine and Dentistry
& Retroscreen Ltd. London. UK.

Influenza A uniquely of any human virus has two epidemiological faces, the yearly
epidemic and the infrequent pandemic. Influenza vaccines have contributed to preventing
disease and infection in both scenarios since 1946. No vaccines were available in 1918
for the great Spanish Influenza Pandemic.

Current inactivated influenza vaccines prevent hospitalisation and death in the elderly
and the 'at risk'. Important new antiviral drugs have been developed but vaccines will
remain the cornerstone of prevention of this important disease.

Influenza pandemnics may smoulder for 6-12 months before exploding. This lead-time
gave opportunities in 1957 and 1968 to manufacture vaccine. The advent of new cell
culture systems should speed up the production of pandemic vaccines. However, advance
planning is needed to identify groups in the community to be given the first doses. Should
these groups include the elderly or should preference be given to younger member upon
whom a community is very reliant? Who will administer vaccine and where? Will rich
advanced countries of the world buy up vaccine for their own citizens, thus depriving
other communities entirely?

There are important scientific advances to be made in the yearly epidemic influenza
vaccines. Could the HA and NA subunit be delivered directly to the respiratory mucosa?
Are there subgroups of 'non-responders' in the community and could the immune system
of these groups be manipulated to enhance T or B cell responses. Are there correlations
with HLA types?

Influenza vaccines have been a scientific success story for 50 years. The extensive
practical experience with administration of vaccine campaigns on a year to year basis will
also help in pandemnic planning.



HIV-1: ORIGINS AND PROSPECTS

William A. Blattner, MD. Institute of Human Virology, University of Maryland,
Baltimore, MD, USA

Based on phylogenetic analyses, the Human Immunodeficiency Virus (HIV). A lente
retrovirus, is thought to have entered man through enzootic transmission from a primate
source some time in the 1930's. By the time that the current pandemic was recognized in
1981, a large pool of infections have been established in many parts of the world. HIV- 1
is almost universally fatal with untreated patients progressing to terminal
immunodeficiency on average with in 10 years in developed countries and perhaps half
the time in developing world. Since the beginning of the epidemic over 53 millions
persons have become HIV positive, almost 19 million have died and more than
34 million are alive with HIV-1 infection today world wide. In countries with access to
care, combination antiviral therapy has led to declines in morbidity and mortality, but
multi-drug resistance threatens this progress. Effective, sustainable, and affordable
therapies are urgently needed for the 90% of patients world wide with out access to
therapy. Antiretroviral therapy, given to women and their infants at birth substantially
reduces HIV transmission. However new infections among adults continue at a rate of
approximately 10 new infections per minute in 1999 despite extensive prevention efforts.
The goal of a safe and effective preventative vaccine has been elusive because of the
above noted malleability of the virus, and the lack of known correlates of protective
immune response.

First generation vaccines are in clinical trials, and a number of innovative strategies
employing novel vaccine delivery approaches and development of immunogens with
possible cross-neutralization potential. However, achieving the goal of developing and
widely disseminating an effective vaccine under the most optimistic of scenarios is at
least 7 to 10 years in the future.
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ERADICATION OF BIOLOGICAL POLIO

David Wood, National Institute for Biological Standards and Control, South Mimms,
Potters Bar, Herts, EN6 3QG, UK.

The eradication of wild-type polioviruses is biologically plausible since there are no
animal reservoirs, the viruses survive for relatively short times in the environment,
excretion is generally for a short period only and there are two highly effective vaccines
available. A global polio eradication initiative launched in 1988 has almost turned this
theoretical possibility into reality. By the end of the year 2000 the World Health
Organisation expects that more than 190 countries and territories will have interrupted
transmission of wild polioviruses. This represents more than a 95% decline in incidence
since the start of the polio eradication initiative in 1988 (1). Intensified eradication efforts
are being made in the 30 countries that remain endemic to ensure that the goal of global
polio eradication is achieved. The strategies that have been used are (a) high (>80%)
routine coverage with oral poliovaccine (OPV), (b) national immunisation days to flood
communities with OPV, (c) use of standardised surveillance indicators to monitor
progress, and (d) targeted mopping-up OPV campaigns to eliminate the last remaining
foci transmission. After eradication is achieved, re-introduction wild polioviruses into a
community from laboratory stocks would represent a public health disaster of global
importance. For this reason the WHO has developed a global action plan for containment
of polio laboratory stocks (2). This calls for progressively higher levels of laboratory
containment and envisages that wild poliovirus will be treated as a biohazard level 4
organisms in the not too distant future. Laboratories are encouraged to destroy unwanted
wild polio stocks and to transfer important isolates to designated repositories. Finally, an
additional benefit of polio eradication is that immunisation against polio may stop. How
and when this should occur is not yet clear (3) and further research is necessary to build
consensus on what will probably be one of the most difficult decisions of the entire
process. The current status of the eradication initiative, laboratory containment plans, and
research on stopping polio immunisation will be reviewed.
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(2) WHO (2000), in press
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